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METHOD AND SYSTEM FOR ASSET
ALLOCATION

PRIORITY APPLICATION

This application claims the benefit of U.S. Provisional
Application No. 60/501,833 filed Sep. 11, 2003, entitled
“WHOLE NET WORTH ASSET ALLOCATION”, and U.S.
Provisional Application No. 60/518,332 filed Nov. 10, 2003,

entitled “METHOD AND SYSTEM FOR ASSET ALLOCA-
TION”, which are incorporated herein by this reference.

10

FIELD OF THE INVENTION

15
The present 1invention relates generally to a method and

system for providing a single, consolidated framework to
investors regarding how much of each asset class they should
hold. More particularly, but not by way of limitation, the
present mnvention 1s a method and system for asset allocation
that optimizes across virtually all investable asset classes,
whether liquid or i1lliquid, traditional or alternative.

20

BACKGROUND OF THE INVENTION

25

The development of modern portfolio theory led to a sea
change 1n the way that investment managers and investors
viewed a portiolio of investments. Intelligent decisions were
being made about how much of each asset class should be 30
allocated to provide the greatest expected return for the low-
est level of risk. The result was a major leap forward in the
understanding of investments and a new approach to building,

portiolios.
35

Underlying modern portiolio theory, however, were anum-
ber of significant assumptions: (1) that asset returns were
comparably measured; (2) that levels of liqudity were
roughly the same across asset classes; (3) that long histories
of performance 1n these asset classes had been reliably 40
observed; and (4) that both the types and characteristics of
risk 1n these asset classes were similar and well-understood.

These assumptions have served well i the traditional
investment world, because they are reasonable approxima-
tions of reality for stocks, bonds, and cash. But the financial
world 1s a dynamic one, constantly presenting investors with
both new opportunities and challenges. This dynamism has
led to a raft of non-traditional or alternative investment prod-
ucts—including hedge funds and illiquid investments such as Y
private equity and real estate vehicles—which 1nvestors can
access to improve the performance of their portiolios.

The emergence of these new asset classes as an 1ncreas-
ingly significant part of many high-net-worth investors’ port- s
folios has also created potential problems. The assumptions
that were reasonable for the traditional asset classes are often
violated by alternative ones, which can be less liquid, widely
disparate 1n their characteristics and may have poor or incon-
sistently-recorded historical performance data. The result is oY
that investors are left 1n a quandary of whether they should
take advantage of these investments even though they might
not understand them very well. Resolving these questions
requires the development of new techniques and tools.

63
It 1s difficult to pin down the value of private equity, real

estate and other illiquid mvestments. An mnovative holistic

2

system 1s needed for 1nvestors to make 1ntelligent decisions
about balancing liquidity needs and the potential for higher
returns.

In many ivestors” quest to moderate risk and increase their
portiolios’ returns (1.e., the real reasons to diversily), they
may have added assets that could throw a portiolio out of
balance. The Institute for Private Investors, an educational
organization for investors with a minimum of $10 million in
investable assets, reports that its average member now has
18% of assets 1n alternative investments, such as real estate
and private equity. In a recent IPI survey, more than 30% of
these families said they planned to increase their holdings in
real estate and private equity. That trend poses two related
problems.

The first 1s that real estate holdings, credit structures
(which purchase bond portiolios and seek to increase yields
by borrowing against the assets to buy more securities) and
investments 1 venture capital, leveraged buyouts, and other
styles of private equity are illiquid. They typically must be
held for years, and because they cannot be bought or sold on
demand, 1t 1s difficult to determine their exact valuation at any
given moment.

That leads to a second problem. It 1s extremely difficult to
include illiquid 1mvestments 1n asset allocation plans. Tradi-
tional methods of optimizing a portiolio to fit investors’ goals
and risk tolerance, which have proven usetful 1n determining
percentages of stocks, bonds and cash and 1n a portiolio, are
virtually powerless to handle the very different attributes of
1lliquid assets.

Treating liquid and illiquid assets as 11 they were parts of
separate portiolios does nothing to answer the question of
how much real estate or private equity a particular imvestor
should hold 1n total. At the same time, sidestepping the liquid-
ity 1ssue and lumping together traditional assets with real
estate and private equity ignores basic differences between
these two types of holdings. The resulting portiolio can have
much more risk than an investor wants.

To appreciate the challenges that need to be addressed, the
long-established method for building a portiolio should be
considered. In the traditional approach, an advisor helps
determine an ivestor’s long-term goals and risk tolerance,
and then considers the returns and risks that stocks and bonds
have historically produced. Stocks have historically returned
10.2% annually while sometimes suflering sizable losses.
Bonds have produced about half the returns of stocks but with
much lower risks. Factoring 1n all the data, the advisor then
secks to create an optimal portiolio with a mix of assets that
attempts to provide maximum returns with acceptable levels

of risk.

This 1s an oversimplified description of a process that
depends on sophisticated analyses of asset choices as well as
on an advisor’s judgment and experience. Still, the method-
ology of traditional asset allocation 1s well established. How-
ever, when 1lliquid mmvestments are added to the mix, that
problem becomes vexing.

Viewed according to the traditional techmque of asset allo-
cation, private equity and real estate seem to deserve a heavy
weighting 1n nearly every portiolio. Venture capital invest-
ments, for example, have returned almost 17% annually 1n the
past 20 years, according to Thomson Venture Economics.
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That 1s eight percentage points better than the returns
achieved by stocks on NASDAQ). And based on some histori-
cal measures, venture capital 1s also less risky, at least in terms
ol volatility, a measure of how much returns move up and
down.

On the basis of those raw numbers, an mvestor might
decide an optimum portiolio would hold most of 1ts assets 1n
venture capital. But there are several reasons why that
approach should be tempered. For one, venture funds are
more volatile than the data suggest, because of the very dii-
terent ways stocks and venture capital funds are priced. Stock
prices change constantly, and calculations of equities” vola-
tility are based on those minute-to-minute fluctuations. In
addition, when markets close, any stock has a measurable
value. In contrast, the managers of venture capital funds sel-
dom publish performance data more than once a quarter.
Moreover, even that data may represent little more than rough
guesses. Because there are no public markets for these mvest-
ments, venture fund managers must estimate the value of their
holdings. The true value of a fund may not be known until the
companies 1n a fund’s portiolio have all been sold—perhaps
a decade after investors put up their money.

As a result, although venture capital appears to be less
volatile than stocks, this 1s only because those infrequent and
imprecise valuations tend to smooth out the rough patches,
suggesting that prices are gradually moving higher when, 1n
fact, the value of holdings bounces up and down.

Investment advisors make a recommendation of a mix of
assets, e.g., stocks, bonds, cash, that they believe will perform
best based on clients’ objectives and risk tolerance. Histori-
cally, there have been quantitative models which seek to
mathematically optimize a portiolio by looking at historical
returns among all the different asset classes and then comput-
ing the right balance of all those difierent asset classes based
upon the clients’ risk tolerance and objectives regarding their
portiolio.

There are also qualitative approaches whereby investment
advisors will not necessarily undertake significant computa-
tional analysis on how a given asset class will perform, but
will essentially use their intuition and the economic outlook
for a given asset class. The quantitative model, however, 1s
generally considered as the primary basis for making respon-
sible asset allocation recommendations.

As noted above, an 1ssue with the quantitative model 1s that
the ability to make recommendations 1s typically limited to
traditional asset classes, e.g., stocks, bonds and cash. (Hedge
funds may sometimes be included, but these are a very gray
area). These traditional asset classes generally have a lot of
history and good data available, with the exception of hedge
funds. It 1s possible to fairly easily run mathematical models
tor the past 30 or so years and to be able to make some fairly
defensible recommendations about what those asset classes
will do and thereby allowing the advisor to construct portio-
lios that have a relatively high probability of satistying the
ivestors” objectives.

This quantitative model, however, has been limited to tra-
ditional asset classes. High net worth private clients indeed
have access to many more products, e.g., alternative 1nvest-
ment products and vehicles, not just the traditional asset
classes of stocks, bonds, and cash. They have access to hedge
tunds, private equity, real estate, etc., which are investment
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classes that are not considered traditional and are not neces-

sarily liquid, which 1s one of the big criteria of traditional
asset classes.

There has not been a model to intelligently and systemati-
cally allocate among this larger set of asset classes and
between traditional and alternative investments. Therefore, as
an example, i1t 1s very hard to determine how much private
equity, an illiquid asset class, should be held relative to the
amount of public equity, a very liquid asset class. There 1s not
a consolidated, single model to do any kind of rigorous opti-
mization among all these asset classes. The models have been
limited to just the traditional, or liquid, component of a port-
folio.

Accordingly, there 1s a need for a methodology by which an
investment advisor can intelligently recommend a mix of
assets to best meet a high net worth 1mvestor’s objectives and
that 1s consistent with the investor’s risk tolerance. More
particularly, high net worth individual investors, who are
clients at private banks, should intelligently consider untra-
ditional or alternative asset classes—these can be very ben-
eficial to such clients’ portiolios.

SUMMARY OF THE INVENTION

It 1s a feature and advantage of the present invention to
provide a methodology and system for determining the best
mix amounts of all the different asset classes available to a
client, considering his or her situation and tolerance for both
market risk and illiquidity.

It 1s another feature and advantage of the present invention
to provide a novel, disciplined approach to understanding
how the entire range of investments—including traditional
asset classes, hedge funds and 1lliquid asset classes such as
private equity and real estate—might best be incorporated
into a portiolio.

It1s a further feature and advantage of the present invention
to provide portiolio-minded 1nvestors an expanded range of
investments from which to choose, such as non-traditional
asset classes, which can improve diversification in an invest-
ment portiolio and offer a better reward-to-risk tradeott. This
means that clients who are willing to accept illiquidity risk—
that 1s, they are willing to place a percentage of their portiolio
into assets that cannot be easily transferred into cash—can
have higher expected long-term returns for their portiolio, as
illustrated in FIG. 1, 1n which expected returns are higher for
20% 1lliquadity than for traditional benchmark and still higher
tor 30% 1lliquadity.

It 1s an additional feature and advantage of the present
invention to enable ivestors to consider all of their investable
assets 1n a unified framework and make informed, intelligent
decisions about how much of each 1s appropriate for their
objectives. This can be particularly valuable to investors who
hold assets for reasons that may not have been 1mitially moti-
vated by the need for portiolio mvestment. They may own
businesses or investment properties for historical or family

reasons. Embodiments of the present invention integrate all of
these 1nto a single, consolidated financial asset portiolio.

In reference to the present invention, traditional assets, as
defined herein, 1include publicly traded stocks, bonds, and
cash. Illiquid assets include private equity, real estate, natural
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resources, and credit structures. Alternative assets include the
1lliquid assets mentioned above plus hedge funds and man-
aged futures.

To achieve the stated and other features, advantages and
objects, embodiments of the present mvention utilize, for
example, computer hardware, operating systems, program-
ming languages, software applications, and other technology
to provide a method and system for matching an mvestor’s
objectives for portiolio investment return and risk with an
assessment of a range ol expected returns and risks that are
likely to be generated by an investment portiolio consisting at
least 1n part of alternative asset classes.

According to an embodiment of the mvention, currently
available historical data for a plurality of alternative asset
classes 1s selected and unsmoothed, based at least 1n part on
historical data for traditional asset classes related to the
respective alternative asset classes. In the process of
unsmoothing the historical data, estimates of marked-to-mar-
ket returns are computed for the alternative asset classes
based at least i part on the historical data for the related
traditional asset classes. In addition, the historical data for the
alternative asset classes 1s corrected for an 1mpact of survi-
vorship and selection biases, for example, by computing an
estimate of the impact of survivorship and selection biases
based at least 1n part on modeling techniques and academic
research. Based at least in part on the unsmoothed and cor-
rected historical data for the alternative asset classes, a fore-
cast of an expected return and risk 1s computed for each of the
alternative asset classes incrementally, beginning with lower-
risk alternative asset classes and progressing to higher-risk
alternative asset classes, and at least one of the alternative
asset classes that has an expected return and risk that corre-
sponds substantially to the investor’s objectives for portiolio
investment return and risk 1s identified for inclusion in the
investment portiolio.

An embodiment of the invention addresses the 1ssue of
computing a forecast of expected return and risk for a hedge
tund, for example, by computing an estimate of the respective
proportions of the return for the hedge fund related to tradi-
tional market exposure and those generated by manager skaill
and computing a forecast of an expected return for the pro-
portion related to the average market exposure based at least
in part on a forecast for a traditional equity asset class. There-
alter, a forecast ol an expected return for the proportion
generated by manager skill can be calculated. In addition, to
address 1ssues 1involved 1n computing a forecast of expected
return and risk, the computation can be adjusted for an impact
of fees on expected return, for example, by subtracting fees
for a fund-of-funds from the computation of the estimate of
return, and the computation can be further adjusted for the
impact of taxes on expected return for a taxable investor.

Another aspect of an embodiment of the invention involves
computing an estimate of downside risk efiect of the alterna-
tive asset class on the portfolio, for example, by quantifying
the downside risk using value-at-risk (VaR) at a predeter-
mined level of confidence. A further aspect of an embodiment
of the invention involves computing estimates for a plurality
of expected returns for the alternative asset class at a plurality
of levels of risk using Monte Carlo simulation. An additional
aspect ol an embodiment of the invention involves computing
an estimate of one or both of an enhancement effect on return
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6

and a reduction effect on risk of a degree of illiquidity of the
alternative asset class on the portiolio based, for example, on
investment limitations and/or investor constraints imposed by
the degree of 1lliquidity of the alternative asset class on the
portiolio.

Additional objects, advantages and novel features of the
invention will be set forth 1n part 1in the description which
follows, and 1n part will become more apparent to those
skilled 1n the art upon examination of the following, or may be
learned from practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a graph that illustrates an example of effects of
liquadity risk on long-term investment portfolio returns;

FIG. 2 1s a table that i1llustrates an example of default
settings for tracking error that reflect a confidence 1n forecasts
for alternative assets, and which generate robust, well-diver-
sified portiolios across a range of liquidity levels for an
embodiment of the invention;

FIG. 3 1s a graph that illustrates an example of return
distribution for high yield bonds, which have a negative skew
and demonstrate kurtosis:

FIG. 4 1s a graph that shows an example of a $100 million
portfolio with VaR of $3.14 million at a 95% confidence level;

FIG. 5 1s a table that shows examples of the approximate
liquadity for a selection of investments;

FIG. 6 1s a graph that 1llustrates an example of the impact of
smoothing on published returns of alternative assets;

FIG. 7 1s a table that shows examples of long-term return
and risk assumptions for tax-exempt and U.S. taxable mnves-
tors; and

FIG. 8 1s a flow chart which illustrates an example of the
process of matching an investor’s objectives for portiolio
investment return and risk with an assessment of a range of
expected returns and risks that are likely to be generated by an
investment portiolio consisting at least 1n part of alternative
asset classes for an embodiment of the invention.

DETAILED DESCRIPTION

As required, detailed features and embodiments of the
invention are disclosed herein. However, 1t 1s to be understood
that the disclosed features and embodiments are merely
exemplary of the invention that may be embodied in various
and alternative forms. The figures are not necessarily to scale,
and some features may be exaggerated or minimized to show
details of particular components. Therefore, specific struc-
tural and functional details disclosed herein, and any particu-
lar combination of these details, are not to be interpreted as
limiting, but merely as a basis for claims and as a represen-
tative basis for teaching one skilled 1n the art to variously
employ the ivention.

Referring now in detail to an embodiment of the present
invention, examples of which are illustrated 1n the accompa-
nying drawings, each example 1s provided by way of expla-
nation of the invention, not as a limitation of the invention. It
will be apparent to those skilled 1n the art that various modi-
fications and variations can be made in the present invention
without departing from the scope or spirit of the mvention.
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For instance, features illustrated or described as part of one
embodiment can be used on another embodiment to yield a
still further embodiment. Thus, it 1s intended that the present
invention cover such modifications and variations that come
within the scope of the invention.

An embodiment of the present invention 1s an asset alloca-
tion model that optimizes across virtually all investable asset
classes whether liquid or 1lliquid, traditional or alternative. It
provides optimization analysis for alternative and, particu-
larly, 1lliquid asset classes. Modeling of illiquid asset classes
1s very difficult for a number of reasons. For examply, there 1s
little reliable historical data available for 1lliquid assets. How-
ever, parallels can be drawn between the 1lliquid asset classes
and liquid asset classes that permits use of some of the quan-
titative methodologies that are used for the liquid classes and,
thereby, put them on to a level playing field such that they can
be used to optimize across all the different asset classes.

Another embodiment of the present invention 1s a method-

ology relating to the analytical work behind the optimization
routine. The embodiment 1s the business process to execute
the holistic or whole net worth approach to clients’ assets. The
present invention enables investment advisors to consult with
clients not only with regard to stocks, bonds, cash, and pos-
sibly hedge funds, but also, to permit consultation regarding
the type of real estate holdings, private equity, etc. the clients
possess or may wish to consider. For example, 11 the clients
are an owner of their own business or have a lot of rental
property, these assets have been very ditficult or impossible to
model and make asset allocation recommendations that take
them 1nto account.

An embodiment of the present invention combines mnputs
and techniques to build robust and rational portiolios. Much
progress has been made toward a better understanding of
alternative assets, however, there 1s not the same degree of
confidence 1n the ability to predict the behavior of alternative
assets 1 an mvestor’s portiolio. When whole net worth port-
folios are built, consideration 1s made of the different levels of
confldence between traditional and alternative assets. This
relative confidence consideration 1s an important component
in an embodiment of the present mnvention.

A turther embodiment of the present invention relates to
the framework employed for building whole net worth port-
tolios. The framework starts with techniques that have proven
elfective for traditional assets. These technmiques make
tradeotils between the expected return and risk of each asset
class 1n such a way that a diversified portiolio 1s built with the
highest expected return for a level of risk that 1s acceptable to
the 1investor. Experience has shown that portifolios of tradi-
tional asset classes built this way tend to perform according to
expectations over long periods of time (although past pertor-
mance 1s not indicative of future results).

A challenge 15 to integrate alternative asset classes into this
approach 1n such a way as to realize the advantage of the
benefits offered by alternative assets while preserving the
robust and elffective characteristics of established asset allo-
cation techniques. A method used to accomplish this 1s called
risk budgeting. Risk budgeting 1involves looking at the main
sources of risk in a portiolio, and budgeting (or accounting)
for them 1n an 1ntuitive and practical way.

An embodiment of the present invention involves dividing
portfolio risk 1nto two main parts: the part generated by tra-
ditional assets and the part from alternative assets. The pro-
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portion of risk coming from each of these two sources 1s

determined by the 1nvestor’s objectives, the forecast return
and risk of the asset classes, and the investor’s confidence 1n
those forecasts.

In accordance with the present invention, risk budgeting 1s
measured and controlled using tracking error. Tracking error
1s a way of measuring how closely two portiolios perform or
track each other over time. A low level of tracking error means
the two portiolios perform similarly, and most likely have a
lot of the same underlying constituents. A high level of track-
ing error means the two portiolios perform differently, and
may have very different constituents. Tracking error 1s often
used to compare a portiolio with its benchmark.

In a further embodiment, tracking error 1s used to deter-
mine the level of alternative assets 1n the following way.
Starting with a benchmark of traditional assets, a new port-
folio combining traditional and alternative assets 1s built
which has similar overall risk (as measured by volatility) to
the benchmark. Because alternative assets—which either
reduce risk by adding diversification or enhance expected
returns at the same level of risk—have now been included and
the risk has been kept constant, this new portiolio will have a
somewhat higher expected return than the benchmark. Lim-
iting the tracking error of the new portiolio relative to the
benchmark preserves the robust structure of a benchmark
based on traditional assets. The more confidence an mvestor
has 1n the forecasts for alternative assets, the more comifort-
able he or she 1s with a higher level of tracking error. Greater
tracking error will typically lead to higher allocations to alter-
native assets, or within alternative assets, a shift toward
riskier alternatives. Higher tracking error allocates more of
the risk budget to alternative asset classes.

It 1s assumed that investors with a higher overall tolerance
for risk will be more tolerant of the additional uncertainties of
alternative asset classes. In an embodiment of the present
invention, the level of tracking error 1s increased for portiolios
with higher risk. Default settings have been determined for
tracking error that reflect the confidence 1n the forecasts for
alternative assets, and which generate robust, well-diversified
portiolios across a range of liquidity levels as illustrated in
FIG. 2. Furthermore, an added benefit of this approach is that
it allows 1nvestors to incorporate their own views about how
particular assets will perform in a systematic and elegant way,
linking, explicitly, long-term strategic and shorter-term asset
allocation 1n a single framework.

Downside risk and liquidity are two different aspects of an
investment, although they both relate to the mvestor’s time
horizon. Investors with short time horizons might avoid
highly risky assets because they would risk losing a signifi-
cant proportion of value over intermediate periods. Investors
with short mvestment horizons should also avoid illiquid
assets because the funds will be 1mnaccessible for many years.
Suitable investments for investors with a short time horizon
include low-risk liquid assets such as cash and short-term
bonds. Because of the tendency for low-risk investors to have
short time horizons, illiquid assets are normally excluded
from the low risk portiolios. If special investor considerations
apply, however, 1lliquid assets can be included 1n low risk
portiolios.

Just as with forecasting, the emergence ol new asset classes
also requires the development of new approaches to con-
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structing portiolios. There are three major 1ssues which must
be addressed: First, the fact that the types of risks one has in
these asset classes are different from those of traditional
assets; second, that the degree of confidence 1n the forecasts
might vary across asset classes, even after correcting for
many of the biases 1n measuring returns in alternative assets;
and finally, that the degree of 1lliqudity varies across asset
classes.

In the early days of modern portiolio theory, risk was
measured as the standard deviation of returns. It was assumed
that the return pattern of financial instruments could be
described by a bell-shaped curve or normal distribution cen-
tered on the average expected return. Financial analysts have
been aware that this was only an approximation of reality, and
that some instruments followed this pattern more closely than
others. With increasing interest in derivative instruments
(such as options) and alternative investments, 1t has become
clear that, for those investments, the normal distribution did
not fully describe their investment returns, and that standard
deviation alone was not a suilicient measure of risk.

FIG. 3 shows the return distribution for high yield bonds.
Although high vield bonds are not usually considered an
alternative asset class, their return distribution has similar
properties to some alternative assets. Two important ways
that investments can deviate from a normal distribution 1s i
they have either a skew or fat tail (also known as kurtosis). A
skew means that returns are distributed unevenly around the
average return. In a normal distribution, precisely 50% of the
returns are above average, and 50% are below average. If the
distribution 1s skewed, there will be a greater probability of
achieving returns that are consistently above or below aver-
age returns. As illustrated 1n FIG. 3, high yield bonds have a
negative skew. The bars to the left of the highest bar (the
mode) are higher (greater probability) than the bars to the
right. High yield bonds are more likely to experience returns
below the average. Kurtosis means that the likelihood of
experiencing an extreme return 1s greater than would be the
case for a normal distribution. This 1s sometimes called event
risk because assets with a meaningtul (albeit usually small)
probability of an extreme event—such as default—exhibit
kurtosis. High yield bonds in FIG. 3 demonstrate kurtosis: the
bars at both ends of the distribution are significantly higher
than the normal distribution.

Investors tend to be most concerned with the risk of losing
money, or downside risk. They tend not to view unexpectedly
positive returns as a “risk,” while statistically speaking, they
are. When the return pattern of investments 1s not symmetri-
cal, then it 1s important that the way risk 1s measured empha-
s1zes what matters to investors, namely downside risk. There
are a number of ways to measure downside risk. One popular
way 1s called value-at-risk (VaR), which quantifies the
expected loss (1n monetary units or as a percentage of value)
at a specified level of confidence (probability). FIG. 4 shows
an example of a $100 million portfolio with VaR of $3.14
million over the next year at a 95% confidence level. This
means that there 1s a 95% probability that the portiolio waill
not lose more than $3.14 million over the next year. VaR is
used 1n the management of credit portiolios, which are sub-
ject to skew and kurtosis. The approach that 1s being followed
similarly considers the effects of downside risk on the port-
folios.
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When skew and kurtosis are taken into consideration, the
problem of building portiolios becomes more complex. Stan-
dard tools that build ‘efficient’ portfolios based only on

expected return, standard deviation and correlation can no
longer be used. Although these are still inputs, a technique
called Monte Carlo simulation, which 1s well-known 1n the
financial community, although not yet part of the standard
asset allocation toolset 1s used. In using Monte Carlo simu-
lation, for each asset class, forecasts are made of expected
return, standard deviation, skew and kurtosis, 1n addition to
forecasts of how the asset classes move together, represented
by their correlation. Then, based on those inputs, Monte Carlo
simulation maps out tens of thousands of hypothetical yet
plausible return paths for each asset class. Finally, looking at
all of these simulated outcomes, 1t 1s possible to assess which
portiolio allocations provide the highest return given a par-
ticular level of risk.

As noted there are challenges with forecasting return and
risk for alternative asset classes in general. Illiquid asset

classes raise a number of additional 1ssues. Liquidity should
not be thought of 1n black and white terms. Different asset

.

classes have di

‘erent average levels of liquidity, and for
specific investments within a particular asset class, there may
be a wide range of liquidity. FIG. 5 shows the approximate
liquadity for a selection of investments.

The special factors that need to be taken into account when
investing 1n 1lliquid assets may be divided, for example, into
two categories: limitations on investment, and constraints on
investors.

Illiquid assets cannot be traded in the short term, which
means portiolios containing them cannot be fully rebalanced
on a regular basis. This inability to rebalance has important
consequences. First, the portiolio will tend to drift away from
targeted return and risk levels. Over time, the portiolio may
become more or less risky than desired. Second, the propor-
tion of portiolio value that 1s 1lliquid will drift over time. An
initial 1lliquad allocation of, for example, 20% could change
substantially, depending on the relative returns of the differ-

ent asset classes. Third, 1t 1s difficult for investors to respond
to new and unfavorable mformation about an illiquid asset
class, or about a specific investment 1n an 1lliquid asset class.
Even 1f investors have new information they believe can add
value, they will usually be unable to exploit 1t. In short, an
inability to rebalance reduces the imnvestor’s ability to predict
or control the investment outcome.

I1liquid 1mnvestment also 1mposes constraints on investors’
behavior. Illiquid assets are not accessible to fund new, unpre-
dicted spending requirements. While investors may be able to
borrow against illiquid assets, the interest rate will vary from
one mvestor to another, and borrowing raises the mnvestor’s
risk profile by leveraging the portiolio. Also, 1lliquid assets
may not be divisible, meaning that 1t may be difficult for the
ivestor to access some of the money 1n particular invest-
ments. Because of the limitations and constraints described,
illiquid assets must offer either return enhancement or risk
reduction relative to liquid assets i order to make them viable

opportunities for astute investors. In many cases, they can
offer both.
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The characteristics of 1lliqguidity, especially limited acces-
sibility of funds, make it extremely difficult to consider
liquadity levels against risk and return 1n a strictly quantitative
framework. In other words, advisors can no more tell inves-
tors what the “right” level of liquidity 1s for them than they
can say what the right level ol risk 1s. While advisors can show
tradeolils between liquidity, return and risk, and make sug-
gestions given the investor’s circumstances, an acceptable
level of liquidity 1s ultimately a decision specific to each
investor.

A well-designed 1mvestment program matches the imves-
tor’s needs with a realistic assessment of the range of returns
that are likely to be generated by an mvestment portiolio.
Broadly, investors take two steps when constructing a port-
tolio. First, they need appropriate inputs. In asset allocation,
these are assessments of how particular types of assets (asset
classes) are expected to perform. One of the key elements of
this step 1s that forecasts for different asset classes must be
tied together, or integrated using a consistent framework.
Once one has a view on how the asset classes should perform,
the next step 1s to combine the assets 1n a sensible way, given
their characteristics and the objectives of the ivestor. An
embodiment of the imvention includes as part of 1ts 1imple-
mentation process, a determination of each mvestor’s appro-
priate level of illiquidity.

As mentioned, the emergence of alternative asset classes
poses significant challenges for forecasting. Building a port-
tolio requires forecasts of return, risk and correlation for each
of the asset classes under consideration. What 1s critical 1n
forecasting 1s ranking asset classes 1n terms of the parameters:
expected return, risk and correlation. In order to rank effec-
tively, there needs to be comparable ways of viewing each
asset class. This 1s a central challenge of asset allocation:
investors want to hold a variety of asset classes because they
have diversifying return patterns, yet building robust portio-
lios requires these inherently different asset classes to be
compared to one another.

In accordance with an embodiment of the present inven-
tion, 1n order to compare asset classes, a modular forecasting,
process 1s employed. Return forecasts for each asset class are
computed incrementally, starting with low-risk asset classes,
and progressing to higher-risk classes. This approach empha-
s1zes the structural differences between asset classes that bear
on each one’s risk profile. As part of the present invention this
framework has been extended to include alternative asset
classes.

Understanding asset classes, and being able to forecast
their behavior 1n terms of long-term return and risk requires
knowledge of the underlying economic drivers of asset class
returns as well as historical data. Historical data helps confirm
economic intuition; 1n other words, did the asset class behave
as we would have expected 1n a particular economic environ-
ment? Historical data also helps calibrate forecasts. For
example, economic theory says that stocks should be riskier
than bonds, and history helps calibrate how large investors
should expect the difference 1n risk to be.

Traditional asset classes have a great deal of historical
data—one to two hundred years of returns 1 most cases.
While some alternative assets are old and others are new, there
1s much less performance data available on them. This makes
1t more difficult to correlate economic drivers to returns, and
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harder to calibrate and compare forecasts of alternative assets

against traditional asset classes. Only with the passage of

N -

time, and a meaningtul accumulation of alternative asset

return data, can this challenge be overcome.

Another data 1ssue which affects illiquid assets 1s that,

e

1cult to establish fair

because they trade infrequently, 1t 1s di

market prices between transactions. This problem can be
complicated further by the fact that managers often have
discretion 1n how they value their holdings. Typically, illiquid
investments are repriced using periodic appraisals, which
tend to artificially lower both the volatility of returns and the
correlations with other asset classes. In order to make risk and

correlation forecasts comparable for liquid and illiquid
assets, a key requirement for asset allocation, proprietary
techniques are applied to more effectively estimate “marked-
to-market” returns. This 1s done by looking at the behavior of

related traditional asset classes, and making suitable correc-
tions—a process called “unsmoothing.”

FIG. 6 provides an example of the impact of smoothing on
the published returns of alternative assets. It compares the

published returns of two different ways of accessing the U.S.
real estate market: real estate investment trusts, or REIT’S,
which are liquid mvestment vehicles that trade on the New
York Stock Exchange; and pooled privately-held real estate

funds that are not very liquid (the smoother of the two curves).
Both vehicles hold real estate as the underlying asset, yet the
risk appears to be quite different based on the published data.
The volatility appears to be much lower for the privately-held
funds because their valuations are supplied by appraisals
rather than market trades. The new approach makes the nec-

essary corrections to—or “unsmoothes”—the data so that
asset class return and risk can be compared 1n a fairer and
unbiased way.

Two potentially serious distortions that can atfect historical
data are survivorship and selection bias. Survivorship bias
occurs when the data collector removes particular invest-
ments (companies, properties, or funds) from the database,
and reports only the performance of the “survivors.” There are
many reasons why a data collector may drop an mvestment
from a database: the mvestment may be bankrupt or failed; 1t
may have merged; it may become uneconomic to continue

collecting the data for a particular investment, and so on.
Whatever the reason, the end result 1s usually an upward bias
in the average returns of the remaining ivestments because
many of the worst investments are no longer in the database.
Since failure 1s an ongoing risk 1 most asset classes, the
investor’s true opportunity set should include all investments,
including those that failed.

Selection bias occurs when, for example, a hedge fund
operator waits until the fund’s performance 1s acceptable
betore allowing 1t to be collected 1n a database. If the fund
performs poorly, the operator may never report 1t to any

database. On the other hand, selection bias can also occur
because the best funds may choose not to report their results
in the index. In all of these cases, all funds that have outside
investors should be reflected 1n the opportunity set of mnves-
tors, including those which choose not to report to a database.
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Survivorship and selection bias affect most new investment
categories. Hedge tunds, one of the newest forms of invest-
ment, are especially prone to these biases. In contrast, mutual
fund databases have a very low incidence of these biases. That
1s because mutual funds are legally required and competi-
tively motivated to report performance, which eliminates
selection bias, and many of the databases retain data on failed
funds because the investment community recognizes its
value.

Hedge fund databases have begun to retain data on failed
funds, although selection bias 1s still an 1ssue. Using both
proprictary modeling techniques and academic research, in
an embodiment of the present invention, the impact of survi-
vorship and selection biases on hedge funds 1s estimated and
incorporated in forecasts.

Most alternative asset classes lack investable benchmarks.
This means that 1t 1s difficult and expensive for investors to
obtain a well-diversified and representative exposure to these
asset classes. The difficulty 1s compounded for small inves-
tors. The problem arises for alternative assets because of the
heterogeneous nature of the individual investments that make
up these asset classes. While many thousands of investors can
buy shares 1n a particular large or mid-sized company, only a
relatively small number of imnvestors can buy an ownership
stake 1n a single building or a specific venture capital or

buyout fund. This makes a broadly-available, truly represen-
tative index difficult to construct.

A key implication of this for asset allocation 1s that it
reduces confidence 1n an investor’s ability to capture the
returns that have occurred—and make forecasts of what will
occur—ior alternative asset classes. Investors can structure
their holdings 1n alternative assets to gain broad exposure, but
the divergence in performance versus a published index
(known as tracking error) will be much higher than with most
equity or bond funds versus their indices.

Forecasting returns for hedge funds 1s particularly difficult.
Many of the problems with historical data mentioned above
apply, but there 1s another layer of complexity: since they are
actively managed, hedge funds have a great deal of tlexibility
to change their investment strategy. This makes 1t impossible
to know 1if the forecasts incorporate the right assumptions
about how a particular fund may nvest.

Hedge funds are actively managed investments in financial
assets. Most hedge fund strategies generate returns from two
sources: exposure to a market, such as the stock or credit
markets, and active returns from timing markets or selecting,
securities within a market.

As mentioned earlier, a key to ranking asset classes by
forecast return 1s to make the forecasts of each asset class
comparable. If the portion of return generated by market
exposure can be 1solated, that 1s a first step toward compara-
bility. Statistical techniques enable estimates to be formed of
how much the returns of a particular hedge tund strategy are
related to average market exposure, and how much are gen-
erated through manager skill. If, for example, on average,
one-half of the return from a hedge fund comes from exposure
to the stock market, then for that portion of the hedge fund
forecast, assumptions should be used that are consistent with
the forecast for the equity asset class. Then a separate forecast
for the portion of return coming from active management can
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be formed. Finally, the market forecast can be combined with
the active management forecast to generate the overall fore-
cast.

One complication 1s that, because hedge fund investment
strategies are highly flexible, average market exposures and
active-management returns may shiit over time. It has been
determined that market exposures are fairly stable in the

medium term for most, although not all, of the strategies. The

level of active return 1s quite variable 1n all strategies, how-
ever. The possibility that managers will change strategies and

the variable level of active management return both reduce
confldence in the return forecasts for hedge funds.

Up to this point, the discussion of return forecasting has
been from the perspective of a hypothetical, very large and
tax-exempt investor. For mvestors of small-to-medium size,
and for taxable investors, the return assumptions need to be
modified 1n order to make the asset classes comparable.

If investment managers charged the same fee for every
asset class, and 1t that fee were relatively small, then for
practical purposes, investors could 1gnore fees when building

.

‘ect difterences between

portiolios because they would not a
asset classes. In asset allocation for traditional asset classes,
fees are generally 1ignored because investors, if they wish, can
access these markets with index funds that have relatively low
fees. If' an mvestor 1s planning to use active managers, this
stage of the asset allocation exercise excludes expected
excess returns net of fees. They are taken into account 1n a
later stage of the analysis.

When alternative assets are added to the portiolio, fees
must be taken into consideration because they are much
higher than fees on traditional assets.

The only way for small or medium size investors to gain
diversified, representative exposure to alternative assets 1s
through fund-of-fund vehicles. These are commingled tunds

that imnvest, for example, 1n several hedge funds, or in a num-
ber of private equity or real estate partnerships. Fund-oi-
funds offer two potential benefits. First, they can be designed
to offer diversified exposure to the asset class, although not all
fund-of-funds attempt to do this. The second potential benefit
1s the possibility of returns from active management above the

asset class benchmark. For these hoped-for benefits, fund-of-
funds charge a layer of fees on top of the fees levied by each
individual fund holding.

Because a fund-of-funds vehicle may be the only way for
smaller investors to access alternative asset classes with any
meaningtul degree of diversification, these benefits are true
value-added for the imnvestor. The only other options are to
gain undiversified—and potentially very risky and very
biased—exposure via a few highly concentrated holdings or
to forego mvestment 1n that asset class altogether (which may
be preferred 1n certain cases).

Ideally, only the portion of the fund-of-funds fee that 1s
needed to structure a diversified exposure to the asset class 1s
deducted, but 1n practice 1t 1s difficult to separate the diversi-
fication piece from the active management piece. Alternative
asset class return forecasts are adjusted by subtracting esti-
mated total fees for fund-of-funds vehicles.
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For taxable investors, the impact of taxes on expected
returns varies dramatically for different types of alternative
assets. Hedge funds tend to trade a lot, so most of their returns
are short-term and taxable atrelatively high rates. At the other
end of the tax spectrum, some private equity funds generate
most of their returns as long-term capital gains. FIG. 7 shows
long-term return and risk assumptions for tax-exempt and
U.S. taxable 1mnvestors.

In a further embodiment of the present invention, a primary
challenge 1s to assign realistic valuations and volatility levels
to 1lliquid investments, so that they become easier to contrast
against traditional assets such as stocks and bonds. In some
cases, a direct comparison between public and private hold-
ings provides a rough guide. For example, if the public mar-

kets drop 20%, private companies will probably do poorly
t0o0.

In a further embodiment, with an understanding of how

liquid and illiquid 1nvestments actually perform in relation to
cach other, and of the quantitative tradeoils between liquidity

and return potential, a liquidity questionnaire 1s developed. It
attempts to provide a general sense of a client’s tolerance for
1lliquidity, in much the same way a risk-tolerance question-
naire probes an investor’s ability to tolerate market fluctua-
tions.

Still another problem of using illiquid investments 1s the
difficulty of rebalancing portiolio allocations to different
asset classes over time. By defimition, such investments are
difficult to sell, and there 1s no simple way to adjust alloca-
tions of 1lliquid assets to keep them 1n line with portiolio
targets. But there are pragmatic approaches that could achieve
similar results. An mnvestor might mitially buy less of an
1lliquid 1nvestment than the target allocation suggests, then

allow the mmvestment to grow slowly. That way, the 1lliquid

allocation would match the target on average. Or a client
could move 1nto real estate or private equity gradually. For
example, an investor plans to put $3 million into a private
equity fund. Instead of moving all of the money 1n at once,
capital calls might require the investor to invest over time,

perhaps $500,000 each year for the next six years. Before the

investor has completed the total $3 million investment, the

investor might begin receiving cash distributions that the fund
might generate as profits are realized. The investor could then

reinvest the proceeds or hold them back to limit the allocation.

A further embodiment of the present invention 1s an asset-
allocation model that helps make decisions more objective,
balancing 1nvestors’ needs for liquidity against their pursuit
of higher potential returns.

Another embodiment of the present invention 1s a system
that presents two sets of recommended portiolios: one for
U.S. taxable investors and one for non-U.S. taxable investors.
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Within each set there are five levels of risk-return objec-
tives—1irom full capital preservation (lowest risk) to maxi-
mum capital growth (highest risk).

There 1s the added dimension of illiqudity. In a further

embodiment, the recommended portfolios provide up to four
levels of illiquadity: zero, 10%, 20% and 30% for each level of
risk. As with the risk levels, the liquadity levels are selected

based on an investor’s unique objectives and tolerance for
1lliquidity. There 1s not one absolute recommended liquidity
level for a given level of risk (except risk level 1, which does

not allow any 1lliqud assets and thus contains only one rec-
ommended allocation). The illiquid asset classes are catego-

rized as private equity, including sub-classes such as venture

capital, leveraged buyout and natural resources, and real

estate.

Illiquid assets, by their very nature, are impossible to rebal-
ance regularly. One cannot easily reduce a position at any
given time, and building a position 1s usually subject to dis-
crete windows of opportunity. Therefore, 1n a further embodi-
ment, the 1lliqud allocations will not be rebalanced, for

example, each quarter the way liquid assets are. They will,
however, be reviewed and considered 1n the ongoing liquid
asset class rebalancing, as the two bear on each other.

FIG. 8 1s a flow chart which illustrates an example of the
process of matching an investor’s objectives for portiolio
investment return and risk with an assessment of a range of
expected returns and risks that are likely to be generated by an
investment portiolio consisting at least 1n part of alternative
asset classes for an embodiment of the invention. Referring to
FIG. 8, at S1, available historical data 1s selected for a plural-
ity of alternative asset classes. At S2, the historical data 1s

unsmoothed based at least 1n part on historical data for tradi-

tional asset classes related to the respective alternative asset
classes. At S3, the historical data for the alternative asset
classes 1s corrected for an 1impact of survivorship and selec-
tion biases. At S4, a forecast of an expected return and risk for
cach of the alternative asset classes 1s computed based at least
in part on the unsmoothed and corrected historical data for the
alternative asset classes. At S5, at least one of the alternative
asset classes having an expected return and risk that corre-
sponds substantially to the investor’s objectives for portiolio
investment return and risk 1s identified for inclusion 1n the
investment portiolio. The following 1s a hypothetical case
study that i1llustrates an example of the process of matching an
ivestor’s objectives for portiolio investment return and risk
with an assessment of a range of expected returns and risks
that are likely to be generated by an investment portiolio
consisting at least 1n part of alternative asset classes for an

embodiment of the invention.
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Various embodiments of the present invention have now
been generally described 1n a non-limiting manner. It will be
appreciated that these examples are merely 1llustrative of the
present invention, which i1s defined by the following claims.
Numerous variations, adaptations, and modifications will be
apparent to those of ordinary skill in the art without departing
from the spirit and scope of the present mvention.

What 1s claimed 1s:
1. A computer-implemented method of matching an mnves-
tor’s objectives for portiolio mvestment return and risk with
an assessment of a range of expected returns and risks that are
likely to be generated by mvestment portiolios consisting at
least in part of alternative asset classes comprising:
selecting available historical data for a plurality of alterna-
tive asset classes by a first computer software applica-
tion process tangibly embodied 1n a physical program
storage device executable by a physical computing
machine and executing on the physical computing
machine;
unsmoothing the historical data based at least 1n part on
historical data for traditional asset classes related to the
respective alternative asset classes by a second computer
soltware application process tangibly embodied 1 a
physical program storage device executable by a physi-
cal computing machine and executing on the physical
computing machine, wherein unsmoothing the histor:-
cal data further comprises computing an estimate of
marked-to-market returns for the alternative asset
classes based at least in part on the historical data for the
traditional asset classes related to the respective asset
classes:
correcting the historical data for the alternative asset
classes for an impact of survivorship and selection
biases by a third computer soitware application process
tangibly embodied 1n a physical program storage device
executable by a physical computing machine and
executing on the physical computing machine;

computing a forecast of an expected return and risk for
cach of the alternative asset classes based at least 1n part
on the unsmoothed and corrected historical data for the
alternative asset classes by a fourth computer software
application process tangibly embodied in a physical pro-
gram storage device executable by a physical computing
machine and executing on the physical computing
machine, wherein at least one of said alternative asset
classes further comprises a hedge fund and computing
the forecast of expected return and risk further com-
prises computing an estimate of the respective propor-
tions of the return for said hedge fund that are related to
an average market exposure and those that are generated
by manager skill, and wherein computing the forecast of
expected return and risk further comprises computing a
forecast of expected return for said proportion related to
the average market exposure based at least 1n part on a
forecast for a traditional equity asset class and calculat-
ing a forecast of expected return for said proportion
generated by manager skill based on the respective pro-
portions; and

identifying at least one of the alternative asset classes hav-

ing an expected return and risk that corresponds substan-
tially to the investor’s objectives for portiolio mvest-
ment return and risk for inclusion 1n the mmvestment
portiolio by a fifth computer software application pro-
cess tangibly embodied in a physical program storage
device executable by a physical computing machine and
executing on the physical computing machine.
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2. The method of claim 1, wherein correcting the historical
data for an impact of survivorship and selection biases further
comprises computing an estimate of the impact of survivor-
ship and selection biases based at least 1n part on modeling
techniques and academic research.

3. The method of claim 1, wherein computing the forecast
ol expected return and risk for each of the alternative asset
classes further comprises computing the forecast of expected
return and risk mncrementally.

4. The method of claim 3, wherein computing the forecast
of expected return and risk incrementally further comprises
computing the forecast of incrementally beginning with
lower-risk alternative asset classes and progressing to higher-
risk alternative asset classes.

5. The method of claim 1, wherein computing the forecast
ol expected return and risk further comprises adjusting the
computation for an impact of fees on expected return.

6. The method of claim 5, wherein adjusting the computa-
tion for the impact of fees turther comprises subtracting fees
for a fund-of-funds from a computation of the estimate of
return.

7. The method of claim 1, wherein computing the forecast
of expected return and risk further comprises adjusting the
computation for an 1mpact of taxes on expected return for a
taxable 1nvestor.

8. The method of claim 1, further comprising computing an
estimate of downside risk effect of the at least one 1dentified
alternative asset class on the ivestor’s objectives for portio-
l10 mvestment return and risk.

9. The method of claim 8, wherein computing the estimate
of downside risk effect further comprises quantifying the
downside risk using value-at-risk (VaR) at a predetermined
level of confidence.

10. The method of claim 1, wherein computing the esti-
mates for the plurality of expected returns further comprises
computing the estimates using Monte Carlo simulation.

11. The method of claim 10, wherein computing the esti-
mates for the plurality of expected returns further comprises
computing the estimates using Monte Carlo simulation.

12. The method of claim 1, further comprising computing
an estimate of at least one of an enhancement effect on return
and a reduction effect on risk of a degree 11 1lliquadity of the at
least one 1dentified alternative asset class on the mmvestor’s
objectives for portiolio investment return and risk.

13. The method of claim 12, wherein computing the esti-
mate of said at least one of the enhancement and reduction
elfects further comprises computing the estimate based on
investment limitations imposed by the degree of 1lliquidity of
the at least one 1dentified alternative asset class on the mves-
tor’s objectives for portiolio imnvestment return and risk.

14. The method of claim 12, wherein computing the esti-
mate of said at least one of the enhancement and reduction

clfects further comprises computing the estimate based on

investor constraints imposed by the degree of1lliquidity of the
at least one 1dentified alternative asset class on the investor’s

objectives for portiolio mvestment return and risk.

15. A computer-implemented system for matching an
ivestor’s objectives for portiolio investment return and risk
with an assessment of a range of expected returns and risks
that are likely to be generated by investment portfolios con-
sisting at least 1n part of alternative asset classes, comprising:

a lirst computer software application process tangibly
embodied 1n a physical program storage device execut-
able by a physical computing machine and executing on
the physical computing machine that selects available
historical data for a plurality of alternative asset classes;
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a second computer software application process tangibly

embodied 1n a physical program storage device execut-
able by a physical computing machine and executing on
the physical computing machine that unsmooths the his-
torical data based at least in part on historical data for
traditional asset classes related to the respective alterna-
tive asset classes, wherein unsmoothing the historical
data further comprises computing an estimate of
marked-to-market returns for the alternative asset
classes based at least 1n part on the historical data for the
traditional asset classes related to the respective alterna-
tive asset classes:

a third computer software application process tangibly

embodied 1n a physical program storage device execut-
able by a physical computing machine and executing on
the physical computing machine that corrects the his-
torical data for the alternative asset classes for an impact
of survivorship and selection biases;

a fourth computer soitware application process tangibly
embodied 1n a physical program storage device execut-
able by a physical computing machine and executing on
the physical computing machine that computes a fore-
cast of an expected return and risk for each of the alter-
native asset classes based at leas m part on the
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unsmoothed and corrected historical data for the alter-
native asset classes, wherein at least one of said alterna-
tive asset classes further comprises a hedge fund and
computing the forecast of expected return and risk fur-
ther comprises computing an estimate of the respective
proportions of the return for said hedge fund that are
related to an average market exposure and those that are
generated by manager skill, and wherein computing the
forecast of expected return and risk further comprises
computing a forecast of expected return for said propor-
tion related to the average market exposure based at least
in part on a forecast for a traditional equity asset class
and calculating a forecast of expected return for said
proportion generated by manager skill based on the
respective proportions; and

a fifth computer software application process tangibly

embodied 1n a physical program storage device execut-
able by a physical computing machine and executing on
the physical computing machine that identifies at least
one of the alternative asset classes having an expected
return and risk that corresponds substantially to the
ivestor’s objectives for portiolio mnvestment return and
risk.
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It is certified that error appears in the above-identified patent and that said Letters Patent Is
hereby corrected as shown below:

ON THE TITLE PAGE IN THE INVENTORS ITEM (75)

Please change “Rui1 Defigueiredo, San Francisco, CA” to -- Rui1 Defigueiredo,
Piedmont, CA --

In Column 47, Line 31, please change “traditional asset classes related to the respective
asset” to -- traditional asset classes related to the respective alternative asset --

In Column 48, Line 12, please change “computing the forecast of incrementally
beginning with™ to -- computing the forecast incrementally beginning with --

In Column 48, Lines 34 through 36, please replace the following claim:

“10. The method of claim 1, wherein computing the estimates for the plurality of
expected returns further comprises computing the estimates using Monte Carlo
simulation.”

(replace) with

-- 10. The method of claim 1, further comprising computing estimates for a plurality of
expected returns for the at least one identified alternative asset class at a plurality of

levels of risk. --

In Column 49, Line 24, please change “native asset classes based at leas i part on the”
to -- native asset classes based at least 1n part on the --
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